Introduction

Explanation of Data Tables
The geographic coordinates and a simple description of the samples analyzed are in a table called description. Analytical results are in separate tables, one for each analysis type used. Further details on methods and detection limits for specific analysis types can be found in Taggart (2002) , and at http://www.acmelab.com/cfm/index.cfm. In the tables, n a means not analyzed, in s means insufficient sample.
Description
Region, rock type, form, and lithology were delineated during field studies. Longitude and latitude were determined by GPS, and are referenced to the North American datum of 1983. Rightmost columns tabulate which tables contain analytical results for samples.
42ICP
Forty-two major, minor, and trace elements are determined by inductively coupled plasma-atomic emission spectrometry (ICP-AES) and inductively coupled plasma-mass spectrometry (ICP-MS). The samples are decomposed using a mixture of hydrochloric, nitric, perchloric, and hydrofluoric acids at low temperature. An aliquot of the digested sample is aspirated into the ICP-AES and the ICP-MS devices, and concentrations of the optimal elements are determined. Calibration of ICP-AES analyses is performed by standardizing with digested rock reference materials and a series of multi-element solution standards. ICP-MS analyses are calibrated with aqueous standards, and internal standards are used to compensate for matrix affects and internal drifts. Major elements are reported in weight percent; all other elements are reported in parts per million (ppm). Analyses were performed by XRAL Laboratories, a division of SGS Canada, under contract to the U.S. Geological Survey.
55ICP
Fifty-five major, minor, and trace elements (including rare earths) are determined by inductively coupled plasma-atomic emission spectrometry (ICP-AES) and inductively coupled plasma-mass spectrometry (ICP-MS). The samples are decomposed using a sodium peroxide sinter at 450° C. The resultant cake is leached with water and acidified with nitric acid. After an addition of tartaric acid, an aliquot of the digested sample is aspirated into the ICP-AES and the ICP-MS devices, and concentrations of the optimal elements are determined. Calibration of ICP-AES analyses is performed by standardizing with digested rock reference materials and a series of multi-element solution standards. ICP-MS analyses are calibrated with aqueous standards, and internal standards are used to compensate for matrix affects and internal drifts. Major elements are reported in weight percent; all other elements are reported in parts per million (ppm). Analyses were performed by XRAL Laboratories, a division of SGS Canada, under contract to the U.S. Geological Survey.
14ICP
Fourteen trace elements are determined by ICP-MS analysis. The samples are decomposed using a mixture of hydrochloric and nitric acids at 95 deg C. An aliquot of the digested sample is aspirated into the ICP-MS. The ICP-MS is calibrated with aqueous standards, and internal standards are used to compensate for matrix affects and internal drifts. All values are reported in ppm. Analyses were performed by Acme Analytical Laboratories.
AuPtPd
Gold, platinum, and palladium are determined by ICP-MS after collection by fire assay. The lower reporting limits are 1 ppb for Au and Pd, and 0.5 ppb for Pt. The upper limit for all elements is 10,000 ppm. All values are reported in ppm. Analyses were performed by XRAL Laboratories, a division of SGS Canada, under contract to the U.S. Geological Survey.
MAJORS
This table contains determinations by several different methods, each of which is described briefly below. Analyses were performed by XRAL Laboratories, a division of SGS Canada, under contract to the U.S. Geological Survey.
WDXRF-Eleven major elements (SiO 2 , Al 2 O 3 , Fe 2 O 3 , MgO, MnO, CaO, Na 2 O, K 2 O, TiO 2 , Cr 2 O 3 , P 2 O 5 ; and LOI at 925 deg C) are determined by wavelength dispersive X-ray fluorescence spectrometry (WDXRF). The sample is fused with 50/50 lithium metaborate lithium tetraborate flux. In addition to 10 major elements, the method provides a gravimetric loss on ignition. Calibration curves for each element are derived from a variety (about 40) of international reference materials (NIST, USGS, CANMET, NIM) and a number of synthetic standards to extend the range for certain elements. Detection limits for all elements including LOI is 0.01%. These results are reported in weight percent.
Total_H2O-Essential water is determined by drying the sample for 1 hour at 105±5 deg C to remove H2O-(hydroscopic water). The sample is then heated to 950 deg C by using a tube furnace. The H2O+ is absorbed by magnesium perchlorate. From its gain of weight the amount of combined water is calculated. Non-essential water is determined by drying the sample for 2 hours at 105 ±5 deg C. From the loss in weight, non-essential water is calculated. The lower reporting limit is 0.05% for both forms of water. This value is reported in weight percent.
FeO-A 0.5 gram sample is digested using a mixture of sulfuric, hydrofluoric, and hydrochloric acids. The solution is titrated with potassium dichromate using sodium diphenylanime sulphonate indicator. The lower reporting limit is 0.01% FeO. This value is reported in weight percent.
F, Cl-Fluoride and chloride are determined by ion selective electrode. Samples are fused and dissolved before analysis. These values are reported in ppm.
S-Total sulfur is determined by using an automated sulfur analyzer. Sulfur is oxidized to sulfur dioxide, and this gas is then measured with an infrared detector. The reporting range for total sulfur is from 0.05% to about 35%. Sulfur is reported in weight percent.
C-Total carbon is determined by the use of an automated carbon analyzer. A weighed sample is combusted in an oxygen atmosphere at 1370° C. to oxidize carbon to carbon dioxide. Moisture and dust are removed and the carbon dioxide gas is measured by a solid state infrared detector.
ICP10
Ten elements are analyzed by ICP-AES. The sample is leached with a hydrochloric acid-hydrogen peroxide mixture to solubilize metals not tightly bound in the silicate lattice of rocks, soils, and stream sediments. The metals are extracted by a 10% Aliquat 336-diisobutylketone (DIBK) solution as organic halides. This liquid is aspirated into a multichannel ICP instrument where the concentrations of the extracted metals (Ag, As, Au, Bi, Cd, Cu, Mo, Pb, Sb, and Zn) are determined. It is important to note that this procedure is a partial digestion and depending on element availability, results may be biased low compared to other methods of analysis. Results are reported as ppm. Analyses were performed by XRAL Laboratories, a division of SGS Canada, under contract to the U.S. Geological Survey.
MAJTRICP
Eleven major oxides and two trace elements are determined by ICP-AES, and thirty-one minor and trace elements are determined by ICP-MS analyses. An aliquot of the sample is fused with lithium metaborate and then dissolved in dilute nitric acid. This solution is aspirated into the ICP-AES and concentrations of the elements are determined. SiO2, Al2O3, Fe2O3, MgO, MnO, CaO, Na2O, K2O, TiO2, Cr2O3, P2O5, LOI, C, and S are reported in weight percent; other elements are reported in ppm. An aliquot of the solution is analyzed by ICP-MS and trace and minor element results are reported in ppm. Total carbon and sulfur are measured with Leco combustion analysis, and loss on ignition (LOI) is measured by weight difference after ignition at 1000 deg C. Some of the samples in this table were not analyzed for major oxides. Analyses were performed by Acme Analytical Laboratories. ). Data is acquired with a calibrated multichannel analyzer adjusted for 0.1 keV/channel for low energy detectors and 0.5 keV/channel for high energy detectors. These data are processed with in-house data reduction programs to determine concentration values based on peak areas. The data are reported in ppm, except for Au, which is reported in ppb. Analyses were performed by U.S. Geological Survey laboratories.
INAA
ICPREE
Thirteen rare earth elements (REE) are determined by inductively coupled plasma-mass spectrometry (Taggart, 2002) . The REE are made soluble in the sample material by sintering with sodium peroxide, leaching with water, and acidifying with nitric acid. Lutetium is added as an internal standard for oxide correction. Rhodium and Iridium are added on line as internal standards to correct for matrix effects and instrument instability. Calibration for each element is made by using the average intensity of blanks taken through the entire procedure and the intensities acquired on a solution of rock standards containing known concentrations. The data are reported in ppm. Analyses were performed by U.S. Geological Survey laboratories.
